Growth on ethanol results in co-ordinated Saccharomyces cerevisiae response to inactivation of genes encoding superoxide dismutases.
Superoxide dismutase (SOD) is an essential enzyme protecting cells against oxidative stress. However, its specific role under different conditions is not clear. To study the possible role of SOD in the cell during respiration, Saccharomyces cerevisiae single and double mutants with inactivated SOD1 and/or SOD2 genes growing on ethanol as an energy and carbon source were used. Activities of antioxidant and associated enzymes as well as the level of protein carbonyls were measured. SOD activity was significantly higher in a Mn-SOD deficient strain than that in the wild-type parental strain, but significantly lower in a Cu, Zn-SOD mutant. A strong positive correlation between SOD and catalase activities (R(2) = 0.99) shows possible protection of catalase by SOD from inactivation in vivo and/or decrease in catalase activity because of lower H(2)O(2) formation in the mutant cells. SOD deficiency resulted in a malate dehydrogenase activity increase, whereas glucose-6-phosphate dehydrogenase (G6PDH) activity was lower in SOD-deficient strains. Linear and non-linear positive correlations between SOD and isocitrate dehydrogenase activities are discussed. No changes in the activity of glutathione reductase and protein carbonyl levels support the idea that SOD-deficient cells are not exposed to strong oxidative stress during exponential growth of yeast cultures on ethanol.